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(54) PRODUCTION OF LOW-NOISE UREA GREASE COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain the subject composition having 

improved heat-resistance and durability by heating a 

mixture of a specific urea compound and a base oil to 

completely dissolve the components and cooling the 

mixture at a definite rate of cooling. 

CONSTITUTION: The objective composition can be 

produced by mixing (A) 2-30wt.% of a urea compound of 

formula (R1 and R3 are 8-1 8C saturated alkyl; R2 is 

tolylene, diphenylmethane or dimethyl-biphenylene) and ||t^i^ 

(B) 98-70wt.% of a base oil comprising a mineral oil, a 

silicone oil, a phosphate oil, etc., heating the mixture at 

170-230°C to completely dissolve the urea compound 

into the base oil and cooling the mixture at a cooling 

rate of >5°C/sec (preferably >10°C/sec). 
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[WHAT IS CLAIMED IS : ] 
[Claim 1] 

Nitramine, R 1 -NHCONH-R2 -NHCONH-R3 

[, out of equation, R2 expresses tolylene radical, diphenyl-methane radical or dimethyl biphenylene 
radical in a saturation alkyl group of carbon number 8-18 Rl and R3.] 

Formula of low noise urea grease composition including grease having high heat resistance being 
provided than a case of one kind of grease because it is from tertiary operation mixing higher than 
two kinds of grease comprising of foreign urea chemical agent among grease provided by the second 
operation making cool mixture comprising of 2-30 urea compound % by weight and 98-70 base oil 
% by weight which it appears, and is jisa to room temperature at the rate of higher than 5 degrees 
Celsius per second after the first operation making it heats, and 170-200 degrees Celsius dissolve 
urea chemical agent in complete and the first operation and the second said operation. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[a field of industrial application] the present invention relates to formula of urea grease composition 
used for bearing called for low noise. 

[prior art: and the problems], besides, abatement of harsh noise becomes a problem along with 
function improvement of the original in motor accessories home electric appliance, OA apparatus 
from technical development and high-quality centromere orientation of a user of late years. Bearing 
supporting electric motor rotation axis of rotary device as one of source of release of noise of such 
apparatus is given. It is it is with sound occurring from other division as for the sound to occur from 
this bearing, and to push up noise level of the whole equipment. For a cause of this bearing noise, 
processing assembling accuracy of bearing, effect of the grease medius foreign matter and zo* agent 
corpuscule which it is installed, and employ as issue of accuracy, lubricant are given, but, in late 
years it is noise due to lubricating grease that it is with issue. In other words, When foreign matter 
and zo* agent corpuscule in the lubricating grease which invaded a rolling element of bearing and a 
minute gap between things of ten race side break, and it is destroyed, it makes bearing oscillate, it 
appears as noise of bearing. In bearing called for low noise, lithium soap base grease produced by 
manufacturing process managed for debris contamination prevention closely is used broadly, but, the 
grease which showed the ability which was long term stable became demand from even high 
temperature by ka*ka of service condition of late years. It is compared with lithium soap base grease, 
and, as against such a claim, trial to use urea grease having the gel structure which is stable does 
even a high temperature, but, urea grease is easy to generate bearing noise in character of the zo* 
agent corpuscule, most do not spread in bearing called for noise low. As a result of having analyzed 
as concerns the urea grease that scholars of present invention marketed at first to study a cause of 
bearing noise development by urea grease, even if length of a particle of unit corpuscule of grease 
medius urea chemical agent (or unit fiber, the following) (or, fiber length) is massive, though most 
are less than five mu m in ten mu m dimension, there is aggregate of 20-200 mu m dimension which 
the unit corpuscule gathered a lot, this aggregate hit a certain thing at the bottom of bearing noise, 
and it was stopped. In addition, About amine shown in follows, diisocyanate, combination of base oil 
each, a weight ratio of urea chemical agent and base oil to generate by reaction of amine and 
diisocyanate makes the combination that it seems to be to 10 to 90, base oil solution of base oil 
solution and diisocyanate of amine is mixed, and it is reacted, heat agitation is processed to 170 
degrees Celsius, as a result of it was produced experimentally by formula of the general which it was 
finished in three roll mill after horei to room temperature, and was processed, and having analyzed, 
aggregate of 20-200 mu m dimension ensured a mass existing thing in all trial manufacture grease. 
As a result that, even more particularly, amine n- propylamine, isopropyl amine n-butylamine, 
isobutyl amine s- n-butylamine, n- pentylamine 3- methylbutyl amine ,n - heptyl amine n- octyl 
amine, ,2- ,4- n- tetradecyl amine n- dodecylamine ethylhexyl amine n- hexadecyl amine ,n - 
octadecylamine aniline biphenyl amine p- phenetidine, p- anisidine p- dodecyl aniline, 
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cyclopentylamine cyclohexyl amine, dihydro Gavia stellata ethamine, 1,5- 4,4 2,4 3,3 4,4 3,5,5- 
trimethyl hexylamine diisocyanate nqfuchirenjiisoshianeto EKE - diphenyl-methane diisocyanate 
□GE -tolylene diisocyanate DOE - dimethyl - CKE - biphenylene diisocyanate hexamethylene 
diisocyanate base oil alpha - olefin oligomer (40 degrees Celsius kinematic viscosity 30cSt) paraffin 
series liquid petrolatum (40 degrees Celsius kinematic viscosity 67cSt) dimethyl silicone (25 degrees 
Celsius kinematic viscosity 200cSt) pentaerythritol tetraester (40 degrees Celsius kinematic viscosity 
3 lcSt) examined variation of aggregate to be able to put within manufacturing process about two 
kinds of grease which reacted grease, cyclohexylamine and 4, four DOE - diphenyl-methane 
diisocyanate which reacted n- octyl amine and 4,4 DOE - diphenyl-methane diisocyanate in paraffin 
series liquid petrolatum (40 degrees Celsius kinematic viscosity 67cSt) in pentaerythritol tetraester 
(40 degrees Celsius kinematic viscosity 3 lcSt), there is already aggregate to two kinds as of reaction, 
the some increase and decrease ensured that a certain thing did not disappear with migration of 
operation. That about around 50% were decreased by when it passed 20 times in three roll mill to 
have been effective in reducing this aggregate in operation was understood. 100 times more are 
passed, and some abatement is accepted, but, it does not disappear in complete and such a method 
needs unreasonable time and effort, it is hard to be offered for practical use. Homogenizer 
aftertreatment, ball mill aftertreatment, colloid mill treatment were tried as other finish art, but, the 
prominent effect was not provided. 

[measure to solve a problem] various kinds of method is devised in mechanical treatment as above 
because there is boundary, as a result of having tried, it makes mixture comprising of urea chemical 
agent of less than or equal to melting point 230 degrees Celsius and base oil is heated, and dissolve 
urea chemical agent in base oil, 20 mu m losing aggregate older than by subsequently cooling these 5 
degrees Celsius per second solution to room temperature at the rate of the above was succeeded in. 
By this method, The disperse system which is homogeneity of minute urea compound crystal of less 
than or equal to five grain length of a particle (or, fiber length) mu m is provided, a thing having low 
noise ability superior to marketing lithium soap base grease became clear. Urea compound to use for 
the present invention is shown in the next nitramine. Rl -NHCONH-R2-NHCONH-R3 
[, out of equation, R2 expresses tolylene radical, diphenyl-methane radical or dimethyl biphenylene 
radical in a saturation alkyl group of carbon number 8-18 Rl and R3.] 

Melting point goes over 230 degrees Celsius to phenyl group, Crea chemical agent including 
cycloalkyl group in R3 that carbon number of Rl and R3 invites urea compound of less than or equal 
to 7 and Rl in this equation, because it is risk and even if when it must heat larger than fire point of 
base oil, there is, and it heats larger than melting point, it is not suitable for the present invention so 
that there is when it is not dissolved in base oil. In other words, Fusing point of urea compound of 
the configuration employing to the present invention is equal to or less than 230 degrees Celsius. In 
addition, Because it is difficult for carbon number of R3 to obtain monoamine of the long chain that 
compound of greater than 18 becomes charge stock in economic price, it is not suitable for practical 
use. R2 is carbohydrate moiety of the diisocyanate which is charge stock, and the diisocyanate which 
can be used to the present invention is four kinds of next. % by weight is desirable, and, in urea 
grease composition of 2,4- 2,6- 4,4 3,3 4,4 tolylene diisocyanate tolylene diisocyanate DCE - 
diphenyl-methane diisocyanate DOE - dimethyl - DOE - biphenylene diisocyanate present invention, 
content 2-30 of the diurea compound which is zo* agent are 5-25 % by weight. When content of 
diurea compound is less than double quantity %, there is a little zo* effect, and should not grease- 
shaped, in addition, grease becomes too hard, and enough lubrication effect is not provided when 30 
% by weight is exceeded. Base oil to use to the present invention is lube oil known to the public, and 
it is liquid petrolatum, alpha - olefin oligomer, silicone oil, diester oil, triester oil, tetraester oil, 
fluorine oil, phosphate oil, castor oil, phenyl ether oil, alkylnaphthalene, alkylene glycol. Various 
additive such as oxidation inhibitor, anti-rust agent, extreme pressure agent can be added to urea 
grease of the present invention separately from component of original without harming the property 
to be directed to, even more particularly, to improve the ability. In addition, Preferably, in the 
present invention, as for the velocity cooling solution becoming urea compound than base oil to 
room temperature, 10 degrees Celsius per second are older than more than 5 degrees Celsius per 
second. If it is more than 5 degrees Celsius per second, cooling velocity varies on the way, and it 
does not interfere either. When it cooled off at the rate of under 5 degrees Celsius per second, there 
is easy to be aggregate more than 20 mu m and is not suitable for the present invention. If chiller to 
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; c the armaratus that desired cooling velocity is provided, is not limited 
use to the present invention is ^^J^^cooliiig velocity is provided by the method which 
in particular. By SSt^SSL water is sprayed from a bottom, and cool 

base oil "in a point it is thought that the aggregate which is giant generates, 

„orX S points H* ™r P e^ ^Ttaving nigel structure which is stable in high 

comparative example .he e f^ffj™^^. DCE . biphenylene diisocyanate (4) Mineral 

cS/sec. (8) Consistency JIS K ^^''^TiBkSoIw fapplLd g ea^ is 
jolfmTaTunnitSfn. of bearing broad ly , inner race of bearing is turned , , ,s ap p aranr 



Hnn//n a tolis-e.oatolis.co.ip/patolis/wbpcgi/P3/MEffi?IvffiI=LKN&^ 



29/08/2003 



Page 4 of 7 



it is reacted, while spatulating, it heats, and it is drained from a bottom into the product made in 
stainless vessel which city water continues being sprayed on, and the solution which is uniformity 
and the event that it was are crowded with, and it is cooled, after getting cold to room temperature 
neighborhood, three roll mill was passed twice. Temperature change in cooling connects 
thermocouple to mounting, recorder in container made by stainless, and it measures, the mean 
cooling velocity calculated from this temperature change log. Drip-point of grease 1-1 1 is the same 
level as commercial lithium soap base grease, but, there is not quite aggregate more than 20 mu m, 
and anderon value is 1 1.0-14.0, and what marketing urea grease shown in comparative example 8- 
1 1, marketing low noise ability low more superior than noise lithium soap base grease comprise is 
clear. It was produced in blending same as grease 7, and grease 12,13 changed average cooling 
velocity. Average cooling velocity 13 degrees Celsius /sec, grease 13 is average cooling velocity 153 
degrees Celsius /sec, and it is compared with grease 7 of average cooling velocity 54 degrees 
Celsius /sec, and grease 12 approximately comprises low noise ability of the dimension. Therefore, 
Average cooling velocity is changed in this area, and low noise ability understands that there is not 
effect. It is the grease which a weight ratio of zo* agent seems to suffer at 99:1, and example 1 mixes 
grease 1 and grease 4, and three roll mill is passed twice, and was got. This grease was drip-point 
230 degrees Celsius, number 0 of aggregate more than 20 mu m, anderon value 12.5. It is the grease 
which a weight ratio of zo* agent seems to suffer at 95:5, and grease 1 and grease 4 are mixed, and 
example 2 passes three roll mill twice, and was got. This grease was drip-point 254 degrees Celsius, 
number 0 of aggregate more than 20 mu m, anderon value 12.5. It is the grease which a weight ratio 
of zo* agent seems to suffer at 65:35, and grease 1 and grease 4 are mixed, and example 3 passes 
three roll mill twice, and was got. This grease was drip-point 272 degrees Celsius, number 0 of 
aggregate more than 20 mu m, anderon value 12.5. Embodiment 4, grease 1 and grease 4 and grease 
2, weight ratio 37.7: of zo* agent 28.3: It is the grease which it is mixed to become 34.0, and three 
roll mill is passed twice, and was got. This grease was drip-point 281 degrees Celsius, number 0 of 
aggregate more than 20 mu m, anderon value 12.5. Because example 2 ,3,4 is high drip-point, even 
temperature more than 150 degrees Celsius that cannot employ can employ in lithium soap base 
grease and marketing urea grease, marketing are extremely useful grease having low noise ability 
superior to noise lithium soap base grease low. As for comparative example 1,2, carbon number 7 of 
R1,R3 of urea chemical agent generated by reaction with diisocyanate is equal to or less than to use 
n-butylamine, n- heptyl amine respectively. Because this grease provided by production method the 
same as grease 1-11 is 230 degrees Celsius both, and zo* agent does not dissolve in base oil, even if 
quench is done at the rate of higher than 5 degrees Celsius /sec, there is the aggregate that 20 mu m 
is older than, and anderon value is each 38.0, 27.0 and big value. Comparative example 3,4 contain 
cycloalkyl group or phenyl group in R1,R3 of urea chemical agent generated by reaction with 
diisocyanate to use cyclohexylamine, p- phenetidine respectively. Because this grease provided by 
production method the same as grease 1-1 1 is 230 degrees Celsius both, and zo* agent does not 
dissolve in base oil, even if quench is done at the rate of higher than 5 degrees Celsius /sec, there is 
the aggregate that 20 mu m is older than, anderon value is each 26.0, 46.0 and big value. After 
comparative example 5 was blending same as grease 2, and having reacted, heat agitation is left at 
170 degrees Celsius, it is grease provided by production method to pass three roll mill after cooling 
at the rate of 56 degrees Celsius /sec twice. Because it did not make base oil completely dissolve this 
grease urea compound, there is aggregate more than 20 mu m, anderon value is 33.0 and big value, 
too. Comparative example 6,7 react in blending same as grease 2, heat is spatulated, after having 
made base oil dissolve urea chemical agent in complete at 223 degrees Celsius, it is cooled in each 
mean cooling velocity 2.4 degrees Celsius /sec, 4. 1 degrees Celsius /sec, it is grease provided by 
production method to pass three roll mill twice. Because cooling velocity to average this grease is 
less than 5 degrees Celsius /sec, there is aggregate more than 20 mu m, anderon value is massive 
with 24.0 both. Urea grease that comparative example 8,9 market, comparative example 10,1 1 are 
marketing low noise lithium soap base grease. The result is made table, and it is given next. 
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invention, minute diurea chemical agent crystal of. less man ^o q disp ersed in uniformity 

particle (or, fiber length) mu m getting ? comprises high 

was succeeded in. Low notse ability ^^^^ ( ^SSriaiii of foreign urea compound 
heat resistance than a case of one kind ^^^^^Sxm soap base grease and a thing 
more than two kinds and to be superior ^^^^"^a of low noise urea grease 
having high temperamre » -sured ^ ^ superior effect to be able to 

^nZ^lZX^M -an conventional low noise lithium soap base grease. 
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